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Oxidation  Catalysts  in  the  Dark  and  the  Light— Final  Report 

ABSTRACT 

Extensive  research  on  mixed  metal  oxide  nanomaterials  to  serve  as  destructive  adsorbents  and  photocatalysts  for  detoxifying  chemical 
warfare  agents,  toxic  industrial  chemicals,  and  biotoxins  was  carried  out.  This  involved  advanced  inorganic  synthesis,  characterization,  and 
testing  (and  test  methodology  development).  Aerogel  and  xerogel  synthetic  methods  to  high  surface  area  titanium  oxide,  silicon  oxide,  and 
mixed  Ti02-Si02  were  used.  Metal  ions  of  chromium,  vanadium,  manganese,  iron,  cobalt,  nickel,  and  silver  were  added  to  enhanced 
photochromic  properties,  in  particular,  for  visible  light  wavelengths.  Structural  characterization  employed  many  methods:  electron 
microscopy,  x-ray  diffraction,  electron  spin  resonance,  infrared  and  ultraviolet  spectra,  elemental  analyses,  and  more.  Testing  involved 
specialized  photochemical  methodology,  gas-chromatography-mass  spectrometry,  numerous  chemical  and  biological  agents  or  surrogates. 
Considerable  progress  was  made  toward  the  discovery  of  universal  solid  decontamination  materials.  Especially  high  surface  area  Ti02  with 
added  silver,  chromium,  vanadium,  manganese,  carbon,  and/or  sulfur  (selected  transition  metal  ions  and  selected  non-metals)  are  very 
promising.  Also,  some  evidence  as  to  how  these  photocatalysts  function  was  gained. 
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